We study individuals' decisions to decline or accept preventive health care interventions such as flu shots and mammograms. In particular, we analyze the role of perceptions of the effectiveness of the intervention, by eliciting individuals' subjective probabilities of sickness and survival, with and without the interventions. Respondents appear to be aware of some of the qualitative relationships between risk factors and probabilities. However, they have very poor perceptions of the absolute probability levels as reported in the epidemiological literature. Perceptions are less accurate if a respondent is female and has no college degree, and deteriorate after age 50. Perceived probabilities significantly affect the subsequent take-up rate of flu shots and mammograms.
Introduction
Preventive health care is at the heart of many suggested reforms to control costs and improve the efficiency of health care. While preventive care obviously cannot eliminate death, it can help to extend life and avoid or delay the occurrence of diseases. Making decisions about using preventive care, however, can be very difficult. Individuals typically know little about the magnitude of the risk that they face and about the potential benefits of preventive care. This paper examines the choices that people make about using preventive care, focusing on individuals' perceptions of probabilities of disease and death and of the effectiveness of interventions. We also compare the subjective probabilities with estimates of actual probabilities found in the epidemiological literature, and analyze how the discrepancies vary with observed characteristics like health status and information provided.
There are several key differences between the previous literature and the present paper. First, we measure individuals' perceptions of risk in the form of subjective, numerical probabilities. Numerical probabilities not only have more predictive power than more qualitative expectations data (Juster, 1966) , but also allow better evaluation of the internal consistency and external validity of responses. Second, while the previous literature has primarily focused on a single intervention, we consider multiple preventive care measures for each individual. This allows us to analyze behavioral differences of individuals across preventive interventions. Third, we compare the effects of subjective and individually predicted epidemiological risks on behavior, for a general population sample that is not limited to the elderly population. Fourth, we explore several survey methods of eliciting subjective estimates of risk.
We find that a majority of respondents answer probability questions in a way consistent with basic probability concepts. Moreover, they appear to be aware of some of the qualitative relationships between risk factors and probabilities. However, they have very poor perceptions of the absolute probability levels as reported in the epidemiological literature. Perceptions are less accurate if a respondent is female and has no college degree. Moreover, the accuracy of perceptions strongly deteriorates after age 50. Perceived probabilities strongly affect the subsequent take-up rate of flu shots and mammograms and are far better predictors of take-up than their epidemiological counterparts. Our results indicate that probability perceptions are key to understanding behavior regarding preventive care and designing effective preventive health care programs.
The paper proceeds as follows. Section 2 discusses literature on preventive health care and subjective probabilities. Section 3 describes the institutional details of preventive care programs in the Netherlands. Our survey and data collection are described in section 4. Section 5 considers the epidemiological literature on the relevant probabilities of disease and death. Section 6 presents our empirical results and section 7 concludes.
Preventive Health Care and Subjective Probabilities
From an economic perspective the decision to take up preventive care is an investment decision. Loosely speaking, such an investment is worthwhile if the expected present value of the reduction in illness and the probability of death is greater than the opportunity costs of the intervention; see, Grossman (1972) , Cropper (1977) , Hey and Patel (1983) , Dardonini and Wagstaff (1987 and 1990) , Selden (1993) , and Chang (1996) ) for the formalization of these notions.
Whether people ultimately decide to invest in preventive care is largely an empirical matter. Kenkel (1994) finds that the probability that women will have mammograms and pap smears increases with schooling and insurance coverage and decreases with age. Mullahy (1999) finds that schooling and insurance coverage are important determinants of getting a flu shot. The interpretation of the effects of insurance coverage may reflect price effects, access to health care in general, or some 'adverse' selection (people with a high demand for health care are more likely to have insurance). Belkar et al. (2006) suggest that awareness plays a key role in determining who uses preventive care and that failing to account for this awareness can influence the measurement of other effects. Trivedi et al. (2008) find that co-pays also play an important role. Insurance companies that introduce co-pays for mammograms see decreases in the percentage of women participating in these interventions.
Central in any analysis of preventive health care are the probabilities of illness and death and the effectiveness of prevention. Typically, these parameters are assumed to be known by the individual.
However, individuals' perceptions of the risks they face may differ widely from the true underlying risks and are likely to be better predictors of individual behavior.
The use of subjective probabilities in economics was first proposed by Juster (1966) . The standard question takes the form: "What is the percent chance that you will choose X" or that "X will happen".
Juster shows the superior informational content of such probabilities over qualitative response scales (like "very likely", "probable", "rarely") when trying to predict consumer choice. Since the early 1990s, such subjective probabilities have become an integral part of major household surveys around the world. Their validity and predictive power has been shown in a wide range of contexts, including retirement behavior (Hurd and McGarry, 1995) , bequests (Hurd and Smith, 2002) , income expectations (Dominitz and Manski, 1997) , contraceptive choice (Delavande, 2006) , individual survival (Hurd and McGarry, 2002) and Gan, Hurd and McFadden, 2003) , health risks of smoking (Khwaja, Silverman and Sloan, 2009) , and life events of adolescents (Bruine de Bruin et al., 2007) .
The existing literature that examines the relationship between risk perception and the use of preventive care has typically used qualitative risk perceptions and samples of limited size. Salant et al. (2006) , for example, find that 33 women who are objectively assessed to be high risk are unlikely to feel that they are at high risk and are skeptical of the effectiveness of prevention. Lipkus et al. (2000) find that information on both absolute risk and relative risks are necessary to encourage participation in prevention. Satterfield et al. (2000) consider the relationship between perceived risks and behaviors in the case of osteoporosis. They find that people who are more informed about recommendations regarding various preventive behaviors are more likely to follow those recommendations. (They also asked about risk using categorical responses but did not relate that to behavior.) Finally, Peters et al. (2006a) examine the relationship between worry, risk perceptions, and intentions to reduce medical errors in a small convenience sample. They find that worry matters more than risk perceptions, but focus on intentions to act (not on actual behavior) and use categorical representations of risk (not numerical subjective probabilities).
Our paper differs from these in several important ways. First, we use numerical subjective probabilities. Second, we relate these subjective probabilities to objective probabilities predicted by epidemiological models. Third, our sample size, 5,686, is significantly larger than previous studies.
Fourth, each individual is asked about multiple preventive care interventions.
The Dutch Flu Shot and Mammogram Program
The Netherlands has mandatory health insurance for all residents. Each person is required to purchase a basic health insurance package from a private insurance company 1 , but this basic insurance package typically does not cover preventive care. Individuals have the opportunity to change insurance companies at the beginning of each year, which discourages insurance companies from investing in prevention.
While the contents of the basic health insurance package are mandated by law, preventive care programs are currently not included. It is possible to buy supplementary insurance that covers additional services not covered by the basic insurance package.
Instead, the Dutch government funds some preventive care through the National Institute of Public Health and the Environment (RIVM). Preventive care, in the case of cancer screening can be expected to have benefits long after a one-year insurance contract ends and, in the case of influenza vaccines, has significant public health benefits. This paper considers two of the most important preventive care measures available through RIVM to adults in the Netherlands: flu shots and mammograms.
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First, RIVM provides influenza vaccines for everyone over the age of 60 (65 before 2008) and to certain high risk groups. In a typical year, roughly 5 to 20 percent of the population can be expected to catch influenza (or the flu). 3 For most people symptoms last 1 to 2 weeks. However for the elderly (ages 60 and up) and at risk populations, such as those with heart disease, pulmonary problems, or diabetes, influenza can lead to death. Mortality due to influenza for the elderly is approximately 130 per 100,000
people, 100 times mortality due to influenza for adults under the age of 50; see Thompson et al., 2003) .
Each year influenza vaccines are developed to prevent the strains of influenza expected to be most likely in the coming year. Through RIVM's program, general practitioners send letters in the fall to all of their patients who are eligible for these free flu shots inviting them to come in for their flu shot. Outside of this age range people can still receive a flu shot from their doctor. In this case the out-of-pocket price will depend on their specific health insurance package.
Second, to increase the chances of identifying breast cancer at an early stage, RIVM provides mammograms to women between the ages 50 and 75. One in ten Dutch women will get breast cancer at some point in their life. Important risk factors for breast cancer include current age, age that menstruation began, age of first live birth, the number of relatives who had breast cancer, and the number of past breast biopsies. Annual mammograms can reduce the probability of death from breast cancer by 15 percent; see Gotzsche and Nielsen (2006) . RIVM funds mammograms every two years for women between the ages of 50 and 75, which leads to a slightly lower decrease in the probability of death. Women receive a letter from the RIVM directly inviting them to have a mammogram. Women outside of this age group may still receive mammograms, but the out-of-pocket price will depend on their specific insurance package.
We also consider pap smears which are provided every five years to women between the ages of 30 and 60. According to a recent article in the New England Journal of Medicine, 4 pap smears are one of the most effective preventive care interventions available. Annual pap smears can reduce cervical cancer mortality by at least 94%. Early detection of benign abnormalities can even prevent cells from becoming cancerous. In the Netherlands, pap smears are given once every five years. At this frequency, mortality can be reduced by 83%. As with mammograms, women receive a letter from the RIVM directly inviting them to schedule an appointment for a free pap smear with their general practitioner. In the case of pap smears, women may be able to receive pap smears more often or before reaching age 30; the price will depend on their insurance.
In addition to these three publicly funded prevention programs, we consider two other preventive care measures. These provide an interesting contrast to the government funded programs because of the different incentives for individuals to use them, including the fact that they may not need to see a doctor.
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The first is daily low dose aspirin for the prevention of cardiovascular disease. Low dose aspirin has been shown to promote both the primary and secondary prevention of cardiovascular disease, preventing both the development of cardiovascular disease and negative outcomes such as heart attacks and strokes.
Second, we consider screening for sexually transmitted diseases among individuals under the age of 40.
These preventive care interventions provide three intervention opportunities for men and five for women.
The Survey
Our primary data source is the LISS Panel, a random representative sample of Dutch individuals who participate in a monthly Internet survey. It contains information on a large variety of domains including demographics, housing, work and time use, happiness and health, and financial decisions. 6 The LISS Panel has two important advantages that make it particularly valuable for this research. First, it is possible to randomize the content and format of questions, for example to compare the effects of different wordings of questions. Second, it is possible to follow up with the same participants at a later date.
For this paper, panel members were asked additional questions at two different points in time. The largest part of the data used in this paper was collected in September 2008. Respondents were asked a series of questions mainly on past take up of flu shots, mammograms, and pap smears, and various related perceived probabilities. Previous research on the elicitation of subjective probabilities shows that survey modes can affect responses; see e.g. Woloshin et al. (2000) . We therefore use three different survey modes, randomly assigned to respondents: an open-ended probability question, (with a number between 0 and 100 to be typed in), a linear probability scale (with a number between 0 and 100 to be selected using the mouse) or the linear probability scale with magnifier (magnifying a part of the scale around the cursor location). 7 Following the Survey of Economic Expectations, we introduce the subjective probability questions with a brief description of probabilities; see Manski (2004) . In addition, individuals' numeracy and 'probability literacy' were assessed following Peters et al. (2006b) . Individuals were randomly assigned to receive this numeracy assessment at the beginning or the end of the survey. we asked individuals to rate, on a scale from 1 to 5, whether they agreed with a number of statements that captured many of the reasons why an individual might not have a flu shot or mammogram. For example, whether they had time to participate, whether they thought the procedure was unpleasant, and whether they knew anything about the preventive care measure. The questions provide one qualitative measure of an individual's perception of their risk: whether they think that they are at high risk for each disease. In January 2009 respondents were approached again, and asked whether they had received a flu shot in
October 2008 or thereafter. Individuals were asked to consider actual influenza, as described in footnote 3. Table 1 reports a number of descriptive statistics. Almost one quarter of respondents received a flu shot in the preceding year, nearly 40% of women have had a mammogram in the past two years, and 60%
have had a pap smear in the past 5 years. Participation rates are even higher among age groups that are targeted to receive these interventions. choose not to participate may report higher expected costs as a justification for their decision not to participate; similarly, people who did participate may report lower costs than they actually incurred to justify their decision.
Epidemiological Measures of Health Risks
Using epidemiological results is it possible to impute an individual's risk of developing various diseases and of dying from those diseases. For many diseases, including breast cancer and heart disease, there are risk prediction calculators based on epidemiological research available on the internet. Individuals can answer questions about their risk factors and receive predictions about their risk of developing various diseases; see http://www.yourdiseaserisk.com for an example. While these online calculators often only provide relative risk information in qualitative terms, such as "well below average", "below average", "average", "above average", "well above average" risk, there is a statistical model behind these calculators that can be used to calculate a numerical risk level.
Perhaps the most famous risk calculator is the Framingham Risk Assessment tool, 8 which can be used to calculate your risk of developing heart disease. This model was developed using the Framingham Heart Study data. This study empaneled much of the population of Framingham, Massachusetts and has followed this population and their offspring for over 50 years. Using this data, it was possible to identify risk factors that were correlated with the five year probability of developing heart disease. 9 The
Framingham Risk Assessment tool calculates individual risk as a function of age, gender, blood pressure, total cholesterol, and whether the individual is a smoker.
Another famous risk calculator is the Gail Model (Gail et al., 1989) , which can be used to calculate a woman's risk of developing breast cancer. This model used the Breast Cancer Detection Demonstration Project to identify risk factors that predict the probability of developing breast cancer in the next five years. Important risk factors for breast cancer include current age, age that menstruation begins, age of first live birth, the number of relatives who had breast cancer, and the number of past breast 8 Wilson et al. (1998) 9 Ten year probabilities are roughly equivalent to two times the five year probability.
biopsies. Given an individual's underlying risk for developing breast cancer, we can also calculate the individual's probability of dying from breast cancer in the next five, ten or twenty years, with and without annual mammograms. This is a function of the individual's risk of developing the disease and the age specific survival probabilities. Age specific survival rates from the Surveillance Epidemiology and End
Results (SEER) database were used. The Gail Model was developed using a population who received annual mammograms. Annual mammograms have been found to cut the risk of death by 15 percent; see Gotzsche and Nielsen (2006) . The Gail Model has been validated numerous times, both in the US and Europe, and has been shown to be a good predictor of risk; see, for example, Rockhill et al. (2001) , Decarli et al. (2006) , and Thomsen et al. (2002) . We choose this model because of its prominence and because most risk factors could be identified in our survey data. Other risk factors, such as breast density or genetic marker such as BCR1 and BCR2, may be important predictors of risk but few women would be able to accurately report information on these factors in survey data.
For influenza, the epidemiological literature calculating the risk of influenza and death from influenza is less precise. The primary problem is that it is very difficult to measure influenza rates in the population. Many people who report having the flu, actually have a cold or a stomach virus and not influenza, and many people who have influenza never report it to doctors. Influenza can be detected with blood tests or using nasal specimens. We were unable to find a study that calculates influenza risk as a function of any risk factors. However, we were able to find the average mortality rate by age groups due to influenza for the 1990-1991 through 1998-1999 seasons. We use this measure as the probability of dying from the flu. Because of the difficulties associated with identifying influenza, and because many influenza related deaths can be reported to be due to other co-morbidities, there are three measures of the influenza death rate. The first and most conservative measure counts only laboratory confirmed influenza deaths.
The second measure adds deaths attributed to respiratory and circulatory problems that are influenza related. The third and most liberal measure includes all causes of death that can be attributed to influenza. Table 2 shows the annual mortality rates by age used for our predicted risk of death as calculated by Thompson et al. (2003) . Mortality rates increase dramatically with age, for both the liberal and the conservative estimates; individuals over the age of 65 are one hundred times more likely to die from influenza than individuals between the ages of 5 and 49. Of course, the actual risks associated with influenza evolve as a smooth function of age.
The most liberal estimates of the death rate from influenza have been used historically by many studies. However, these results are based on increases in all causes of death for people who have influenza. If a person who has influenza or has recently had influenza dies in a car accident this could be counted as an all-cause influenza related death. The most conservative estimates underestimate the mortality rate due to influenza, since influenza is more fatal for people who have co-morbidities such as respiratory or circulatory health problems and the cause of these deaths may be reported as respiratory.
Therefore the moderate estimate of the death rate is our preferred estimate.
The epidemiological estimates come from a variety of sources, including population observations and randomized clinical trials. These probabilities may deviate from individual probabilities in the field, both because of heterogeneity in risk factors not accounted for in the epidemiological models, and behavioral responses to preventive interventions.
Empirical Results

The Accuracy of Perceived Probabilities
The data described in the previous two sections allow us to compare individuals' perception of the risk to their actual risk, as determined by epidemiological models. Tables 3 and 4 present the comparisons. For influenza we see that people report a high likelihood of getting the flu without a flu shot, the mean subjective probability of getting the flu in the coming flu season is 31%; the median is lower at 21%.
With a flu shot these numbers drop to 20% and 10% respectively. These numbers are higher than we might expect; in a typical flu season less 20% of the population gets influenza; see Hueston (2004) and Govaert (1998) . One possible explanation for this overestimate is that people often use the word flu to refer to other illnesses. While we do state at the beginning of the survey that we are interested in actual influenza and provide a definition, some people may not realize the distinction.
The mean subjective probability of getting breast cancer in 5 years is 19% and 22% in ten years.
Again these amounts are higher than the medians, at 10% and 14%, respectively. More striking is the difference between the subjective probabilities and those found using the Gail Model. The Gail Model implies that the average risk of being diagnosed with breast cancer in the next 5 years is approximately 1%, and 1.9% in ten years. Perhaps, some of this overestimation of risk is due to a prominent public service message in the Netherlands which stated that 1 in 10 women would get breast cancer in their lifetime.
The mean subjective probability of getting heart disease in 5 years is 16% and 19% in ten years.
Again these amounts are higher than the medians, both around 10%. As with influenza and breast cancer, individuals overestimate the risk of heart disease, however the overestimation is not as great. According to the Framingham model, the mean risk is 6.4 % in 5 years, and doubles in 10 years. There may be less overestimation of the risk of heart disease because the epidemiological risks are not as small. As will be discussed below, individuals have a tendency to overestimate very small probabilities more, but this overestimation is less extreme with more moderate probabilities. Table 4 examines the subjective probability of dying from each of the various diseases. For influenza related deaths individuals were asked to report the probability of death if they were to get influenza; combining this with their subjective risk of getting the flu we can calculate the unconditional probability of dying from the flu. Table 4A reports the unconditional probabilities. Death from influenza, even for the elderly, is a very rare occurrence; the highest epidemiological predictions indicate that mean objective probability of death from influenza in a given year in our sample is 0.044% without a flu shot and 0.009% with a flu shot, more than 100 times less than the mean reported subjective probabilities (8.5% and 6.7% respectively). Similarly for breast cancer, the average subjective probabilities of death are about than 100 times those predicted by the epidemiological models. Again with heart disease, individual overestimate their risk of death less than with influenza and breast cancer.
The discrepancies between the two sets of probabilities are in line with previous research on probability perceptions in the health domain. Overestimation of health risks has been found for breast cancer (Skinner, 1998) , and smoking-induced lung cancer (Viscusi, 1992) . Bruine de Bruin et al. (2007) find that teenagers vastly overestimate the probability of death. A particularly useful tool to measure the accuracy of risk perceptions is the probability weighting function described in Prelec (1998) :
Here w(p) is the perceived probability and p is the actual probability. The parameter α is a summary measure of the degree of bias. If α=1 there is no bias, w(p)=p; if α=0 the function is similar to a step function with all underlying probabilities being reported at the same value. Given that we have multiple observations of perceived and epidemiological probabilities for each individual in our sample), we can estimate individual-specific values of α. Table 5 reports a regression that describes the relationship between these estimated values of α and a number of observed respondent characteristics. Higher values of α, less over-estimation of small probabilities, are associated with higher income, numeracy, college education, and with being male.
Being in excellent or good health is also associated with higher values of α. This may occur for three reasons. First, poor health may be associated with higher actual risk than predicted by the epidemiological models. Thus, individuals' assessments of their own risk may accurately be higher than the epidemiological prediction, leading to lower alphas for those in poor health. Second, individuals in poor health may have more need for accurate information, leading to higher alphas for those in poor health.
Third, good health may be a proxy for numeracy and literacy, leading to higher alphas for those in good health. Receiving an invitation for a flu shot, leads to lower levels of α, and thus more overestimation of risks. This may occur because the invitations alert people to the importance of receiving a flu shot and make the risks more salient.
The Take-Up of Flu Shots and Mammograms
The first two columns of Table 6A report percentage points. In addition to the effect of receiving the invitation (which partly depends on age), we find a strong separate positive age effect. Additional effects are also found for people with diabetes and heart disease, risk factors that increase the risk of influenza and severe complications. We find that having a college degree lowers the probability of flu shot take-up. One explanation is that the higher educated have higher opportunity costs of time. Alternatively, they may be in better health which lowers the rationale for taking a flu shot.
Column 3 of Table 6A , considers the use of aspirin for the prevention of heart disease. The perceived risks and effectiveness are smaller than those found with influenza. If aspirin would change the probability of dying of heart disease from 1 to 0, take-up would increase by 6 percentage points. The risk of heart disease is associated with lower use of aspirin, perhaps due to the fact that those already taking aspirin perceive their risks to be lowered. Men are more likely to use aspirin, as are those with high cholesterol. Other coefficients are insignificant. respectively. If we consider the risk of death from influenza, the effects are 6 or 7 percentage points respectively. The epidemiological risks are significant in 2007 but not in 2008, due to changes in eligibility for flu shots, as discussed in section 2. For mammograms, after controlling for age and the government invitation, epidemiological probabilities have no effect on take up. Perceived risks do continue to have an effect on take up; moving from a probability of 0 to a probability of 1 of getting breast cancer increases take up by 8 percentage points. For heart disease and the use of aspirin, only the epidemiological probabilities matter, perhaps because they are closely aligned with expert advice. An individual with a high risk of heart disease is more likely to have their doctor recommend the use of aspirin. The perceived risk has no additional effect on take up of aspirin. The difference between this result and others may be that controlling for the invitations for flu shots and mammograms may control for 11 These results are available in the appendix.
12 Everyone over the age of 65 should receive an invitation for a flu shot, however, some (12%) report not being invited. This may be due to clerical error, poor memory, or simply a failure to open their mail. For those under the age of 65: some receive invitations from their physician because they are at high risk, others receive invitations from their employer or other sources.
the underlying epidemiological risk. In the case of the use of aspirin for the prevention of heart disease, we have no similar control.
All together the results indicate that while people have extremely poor perceptions of absolute probabilities, they seem to be aware of the qualitative relationship between risk factors and risk probabilities. Comparing across diseases, we can see that perceived effectiveness of the preventive intervention increases the use of preventive care. We tend to see no effect among those who think that the intervention will actually increase their risk of disease or death, except with the flu shot. For the flu, those who perceive the flu shot to increase their risk are less likely to take-up the intervention. This difference may stem from a misunderstanding of vaccines; a causal link between receiving a flu shot and an increased risk of influenza may be more plausible than a similar link between pap smears and cancer. The perceived risk of death is only significant for flu shots and the use of aspirin, and the coefficients are remarkably similar. Across all interventions where government programs exist, invitations play a key role.
Conclusion
This paper uses unique data measuring individuals' risk perceptions across multiple diseases to examine the relationship between individual risk perceptions, epidemiological measures of risk, and use of preventive care. We find that individuals vastly, and systematically, overestimate their risk of disease.
Despite this overestimation, perceptions of risk play an important role in the decision to use preventive care. Those who perceive that they face more risk of disease and death are more likely to use preventive care, as are those who perceive prevention to be more effective.
Risk perceptions are significant predictors of the use of preventive care, even when we control for individually predicted epidemiological risks. There are several reasons why risk perceptions are likely to have an effect on behavior even after controlling for epidemiological risks. First, individuals may know more about their own situation than is captured in these epidemiological models, and thus risk perceptions would contain more information about true risks. Second, while epidemiological models may more closely estimate true risks, we would expect individuals to base their choices on their beliefs and not necessarily on potentially unknown true values.
Individuals' perceptions of risk and effectiveness are often far from the epidemiologically predicted values, thus interventions to encourage use of preventive care should be designed carefully. If information focuses only on the underlying risk of disease, that could actually reduce the use of prevention since many perceive risks to be greater than they actually are. However, accurate information about the effectiveness of prevention could increase the use of preventive care. In particular, it is not uncommon for people to believe that preventive interventions will actually increase their risks. More accurate information about effectiveness could encourage especially those individuals to participate in preventive interventions.
In principle, the preventive health care choices considered here offer an opportunity to measure individual's willingness to pay or risk reductions on the basis of revealed preferences. For example, suppose we observe a person who does not have a flu shot at age 59 (just below the free flu shot eligibility age) and does have a flu shot at age 60 (free flu shot). All else equal, this would allow us to estimate an upper and a lower bound for the person's willingness to pay for this particular risk reduction.
Implementing such a procedure, however, is a road covered with pitfalls. First, the all else equal condition requires controlling for a large number of factors (like the amount of information available, spouse's health and behavior, the flu incidence in the population, and the opportunity costs of time). Secondly, the lion's share of the personal costs of getting the flu are not the risk of death but the disutility from being ill and absent from work. Finally, deviations from rationality like hyperbolic discounting and other timeinconsistent preferences, prohibit a meaningful interpretation of the outcomes of such an exercise.
Our results indicate that written invitations for flu shots, mammograms, and pap smears in the Netherlands strongly increased the likelihood of participation. One topic for future research is how information provision can be used more effectively through a careful design of information on risk and effectiveness, both in terms of (quantitative) content and in terms of framing. Note: from Table 5 of Thompson et. al. (2003) . Based on death due to influenza from the 1990-1991 through 1998-1999 seasons. Notes: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Regressions also control for 5 year age groups (age and age squared for flu shots), invitations, expected or actual costs, male, household income, numeracy, education dummies, and health indicators. Notes: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1. Regressions also control for 5 year age groups.
